To investigate the incidence of deep vein thrombosis (DVT) following total hip arthroplasty (THA) in Singaporean patients. Methods. 197 patients (mean age, 60 years) underwent primary THA (n=155) or revision procedure (n=42) without receiving routine chemoprophylaxis. There were 149 Chinese, 25 Malays, 19 Indians, and 4 Eurasians. Duplex ultrasonography to detect DVT was performed on both lower limbs on postoperative day 5. Results. 15 (8%) patients developed DVT, which was proximal in 6 and distal in 9. Only one patient had pulmonary embolism. The presence of DVT did not correlate to age, gender, race, presence of diabetes mellitus, history of malignancy, smoking habit, fixation type, primary versus revision type of surgery, or operating time. Conclusion. The incidence of DVT following THA in Singaporean patients is low, and routine
INTRODUCTION
Total hip arthoplasty (THA) is a major risk factor for venous thromboembolism (VTE) in western populations. 1 Without chemoprophylaxis, the incidence of deep vein thrombosis (DVT) in THA patients is 40% to 60%. 1 Routine chemoprophylaxis (aspirin, warfarin, and low-molecular-weight heparins) for such patients is recommended, 1,2 but there are concerns regarding bleeding, haematoma formation, and prolonged wound drainage. 3, 4 The incidence of DVT is significantly lower in Asian thans in western populations (Table 1) . [5] [6] [7] [8] [9] In Singaporean patients undergoing hip fracture surgery, it was 9.7%, all being distal. 10 In a multinational and multiethnic study conducted in Asia, 25.6% of patients developed DVT following THA, of which 5.8% were proximal. 11 We aimed to investigate the incidence of DVT following THA in Singaporean patients not receiving chemoprophylaxis, and identify possible risk factors associated with DVT.
MATERIALS AND METHODS
Between June 2004 and June 2009, 197 patients (mean±standard deviation age, 60±21 years) underwent primary (n=155) or revision (n=42) THA without receiving routine chemoprophylaxis. There were 149 Chinese, 25 Malays, 19 Indians, and 4 Eurasians. The indications for primary THA were avascular necrosis (n=57), osteoarthritis (n=55), dysplasia (n=28), fractures (n=8), and inflammatory disorders (n=7). For revision procedures, the indications were aseptic loosening (n=22), polyethylene wear (n=6), periprosthetic fractures (n=5), recurrent dislocations (n=5), and femoral subsidence (n=4). 29 of the patients had diabetes mellitus, and 7 had a history of malignancy. None had a history of DVT. Of the 197 primary and revision THAs, 154 were uncemented, 38 were hybrid (cemented femur and uncemented acetabulum), and 5 were cemented.
On postoperative day 5, duplex ultrasonography was performed for both lower limbs. The presence of DVT was defined as a lack of compressibility and impedance of normal blood flow in the affected veins. Proximal and distal DVTs were defined as thrombosis at the level above and below the popliteal veins, respectively.
The 
Proximal Distal
Atichartakarn et al. 5 Thailand 50 0 4 Jain et al. 6 India 60 3 -Kim et al. 7 Korea 146 4 6 Sudo et al. 9 Japan 33 9 - mellitus, history of malignancy, smoking habit, fixation type, and primary versus revision surgery). A p value of <0.05 was considered statistically significant.
RESULTS
Of 197 patients, 15 (8%) developed DVT, which was proximal in 6 and distal in 9. Only one patient had pulmonary embolism (though negative for DVT) revealed by computed tomography. When patients with and without DVT were compared, there was no significant correlation between DVT and age, gender, race, presence of diabetes mellitus, history of malignancy, smoking habit, fixation type, primary versus revision type of surgery, or operating time ( Table 2 ).
DISCUSSION
Postoperative DVT may lead to post-phlebitic syndrome or pulmonary embolism. The incidence of DVT following THA and the relative importance of DVT prophylaxis in Asian populations remain controversial.
In our study, the incidence of proximal DVT was 3%, which was similar to that reported for total knee arthroplasty in our institution (4%), in which Doppler ultrasonography was performed for both lower limbs within the first postoperative week. 12 In a report from Thailand, 2 (4%) of 50 patients undergoing hip surgery from 1984 to 1986 developed DVTs, as determined by ascending venography of the operated lower limb. 5 In an Indian study, 2 (1.3%) of 60 patients developed proximal DVT after THA, assessed by Doppler ultrasonography of both lower limbs. 6 In a Korean report, 7 10% of 146 patients who underwent uncemented THA developed DVT, according to venography of both lower limbs, although this complication did not correlate with risk factors such as age, abnormal coagulation factors, hypertension, and cemented versus uncemented type of THA. 7 In a Japanese study, 9 9% of 33 patients undergoing THA developed proximal DVT based on Doppler ultrasonography of both lower limbs, although its development did not correlate with risk factors such as age, sex, body mass index, and days of bed rest.
The gold standard for detecting DVT in asymptomatic patients is bilateral venography. 13 However, it is an invasive procedure and is associated with venous thrombosis, skin irritation, necrosis secondary to contrast injection, and radiation exposure. 7, 11, 14 Doppler ultrasonography is non-invasive and provides good sensitivity (89%) and specificity (100%) for detecting proximal DVT. 15 Nonetheless, it is operator dependent. 16 When compared to distal DVT, proximal DVT is more often associated with pulmonary embolism and is deemed to be more clinically significant. 17 Chemoprophylaxis has been reported to decrease the incidence of DVT in western patients undergoing THA. 1, 2, 18, 19 However, it does not significantly reduce the incidence of fatal pulmonary embolism. [20] [21] [22] Indeed, it is difficult to correlate the incidence of DVT and the development of pulmonary embolism. 2 There is no consensus as to whether routine chemoprophylaxis should be prescribed in Asian patients, as DVT is less common in this group. Moreover, there are concerns regarding the complications of chemoprophylaxis including bleeding, haematoma formation, and prolonged wound drainage, all of which increase the risk of surgical site infection. 23 The frequency of clinically important bleeding events during a 5-to-10-day course of heparin therapy can vary between 3% and 10%. 17 For this reason, it may not be justified to use routine chemoprophylaxis in our population, given that the incidence of proximal DVT is only 3%.
